. AAC Foray red spring wheat. Can. J. Plant Sci. 95: 799Á803. AAC Foray, an orange wheat blossom midge (Sitodiplosis mosellana Ge´hin) tolerant hard red spring wheat (Triticum aestivum L.), combined high grain yield and good agronomic performance with excellent resistance to leaf and stem rust, and improved resistance to Fusarium head blight. AAC Foray had maturity, straw strength, and test weight similar to the check cultivars. AAC Foray is eligible for grade of the Canada Prairie Spring Red wheat market class.
AC Foray is a hard red spring wheat (Triticum aestivum L.) cultivar developed by the Agriculture and Agri-Food Canada (AAFC), Cereal Research Centre (CRC), Winnipeg, MB, and released in 2013. It was assigned registration number 7625 by the Variety Registration Office, Canadian Food Inspection Agency on 2014 Dec. 18. AAC Foray is adapted to western Canada and meets the quality specifications of the Canada Prairie Spring Red (CPSR) wheat market class.
Pedigree and Breeding Methodology AAC Foray was derived from the cross CPS03hnF4 5123.032/5701PR made at AAFC-CRC during the winter of 2003Á2004. The primary objective of this cross was to develop a high-yielding CPSR wheat variety adapted to western Canada, with broad disease and orange wheat blossom midge (Sitodiplosis mosellana Ge´hin) resistance.
The parentage of CPS03hnF4 5123.032 is 97M27/AC Vista, which combined high yield, Fusarium head blight (FHB) and midge resistance with early maturity. It is of note that Enchant, a midge resistant CPSR cultivar released in 2011 is also derived from the 97M27 source of midge resistance (McKenzie et al. 2002) . 5701PR is a registered CPS red cultivar developed by AgriPro in 2001. A modified pedigree breeding method was used to develop AAC Foray. Twenty F 1 plants were grown during the winter of 2003Á2004 in the greenhouse. The F 2 seeds derived from individual F 1 plants were space-planted in four-row 1.2-m 2 plots in an early generation disease nursery at Glenlea, MB, in 2004. The nursery was established on land where the previous crop was corn mulched to provide Fusarium graminearum inoculum. Prior to planting, the F 2 seeds were inoculated with common bunt [Tilletia laevis Kuhn in Rabenh. and T. tritici (Bjerk.) (Bjerk.) R. Wolff] spores. Susceptible spreader rows on either side of each plot were inoculated with leaf (Puccinia triticina Eriks. 0P. recondita Roberge ex Desmaz.), and stem rust (Puccinia graminis Pers.: Pers. f. sp. tritici Eriks. & e. Henn.). The F 2 plants that were rust, bunt and/or FHB susceptible, tall or prone to lodging, late maturing or showed a slight vernalization requirement were discarded. All of the remaining plants were harvested in bulk. After cleaning and sizing, F 3 seeds were space-planted in six 40-m-long rows near Palmerston North, New Zealand, during the winter of 2004Á2005. After discarding plants based on criteria that were similar to those used in the F 2 generation, 750 heads were selected from agronomically desirable plants. These were threshed individually and 525 F 4 head rows were planted near Portage la Prairie, MB, in a 2005 disease nursery that was artificially inoculated with common bunt, leaf and stem rust. This F 4 nursery was also inoculated with FHB-infested corn spawn to permit screening for FHB resistance/tolerance as described by Gilbert and Woods (2006) . Mist irrigation was used every second day to encourage good disease incidence. Based on visual disease ratings and midge resistance, plant type, grain yield and kernel appearance, seed from 61 head rows was advanced to the next generation. The F 5 generation was planted in 1-m rows near Palmerston, North, New Zealand (2005Á2006). These lines were concurrently screened for common bunt resistance in the AAFCÁCRC greenhouses and for rudimentary quality (protein content, kernel hardness and sedimentation) at the CRC Cereal Quality Laboratory. Based on bunt and quality data plus the agronomic performance and disease resistance in New Zealand, 42 F 5 rows were harvested. Out of these, only lines yielding more than 176 g in New Zealand were advanced to the F 6 Yield Trial. The selected 38 F 6 lines were planted in single-replicate yield trials with alternating checks every 10th plot at Glenlea and Brandon, MB, and Saskatoon, SK, and in rust/common bunt/FHB disease nurseries planted at Glenlea and Portage la Prairie. Twenty of these lines were selected for advancement based on high yield, agronomic performance, leaf rust, stem rust, common bunt, and FHB resistance. Fifteen heads were randomly collected from each selected F 6 line and screened for midge resistance, with five heads advanced for further selection in New Zealand in 2006Á2007. Ninety-seven F 7 head rows were planted near Palmerston North, New Zealand, and 54 lines were selected based on selection criteria similar to those in the F 4 generation, including concurrent greenhouse and quality lab screening. These F 6:8 lines were planted in a 2007 F 8 yield trial planted at Glenlea, Brandon and Saskatoon. Twenty-five F 9 lines were advanced to the 2008 Eastern Prairie Wheat (EPW) 'A' trial, a replicated yield trial grown at five locations with supplemental disease nurseries. Based on agronomic performance, disease resistance and quality analysis, five F 10 lines were advanced to the EPW 'B' test grown at seven locations in 2009. One entry EPWB09-260 was advanced to the High Yield Wheat Cooperative (HYWC) Registration tests as HY1610 in 2010 to 2012. As part of these tests, artificially inoculated field nurseries were used to determine reactions to leaf rust and stem rust at AAFCÁCRC (Winnipeg) using the modified Cobb Disease rating class: VR0very resistant, R 0resistant, RMR0resistant to moderately resistant, MR0moderately resistant; I0intermediate rating; MRMS0moderately resistant to moderately susceptible, MSS0moderately susceptible to susceptible, S 0susceptible (% incidence Á% severity/100, rating).
scale (Peterson et al. 1948) . Seedling reactions were determined in the greenhouse for leaf rust races MBDS (12-3), MGBJ (74-2), TJBJ (77-2) and MBRJ (128-1) (McCallum and Seto-Goh 2006) and to stem rust races TMRTK (C10), RKQSR (C63), TPMKR (C53) RTHJT (C57), QTHST (C25) and RHTSK (C20) (Roelfs and Martens 1988; Fetch 2005) . Severity reaction to stripe rust (Puccinia striiformis Westend) was recorded based on natural field infection in stripe rust nurseries near Lethbridge (Randhawa et al. 2012) . Fusarium head blight tolerance was evaluated at Glenlea and Carman, MB, in field nurseries spray inoculated with a macroconidial suspension and rated using a visual index (% incidence )% severity/100) as described by Gilbert and Woods (2006) . Resistance to loose smut [Ustilago tritici (Pers.) Rostr.] was estimated as described by Menzies et al. (2003) using a composite of races T2, T9, T10 and T39. Evaluation of common bunt resistance was conducted at the AAFC Lethbridge Research Centre using a composite of races L1, L16, T1, T6, T13 and T19, and planting into cold soil (Gaudet and Puchalski 1989; Gaudet et al. 1993 ).
End-use quality was evaluated by the Grain Research Laboratory, Canadian Grain Commission in Winnipeg based on composite samples for each test entry prepared from test locations selected on the basis of protein content and grade of the check cultivars.
Analyses of variance were conducted on data from the registration tests using a combined mixed effects model for agronomic data with years, environments and their interactions treated as random effects and cultivar treated as a fixed effect. The least significant difference (LSD) test was used to identify significant differences of the means for AAC Foray from those of the check cultivars. For end-use quality data there were no replicated observations within years.
Performance and Adaptation
Based on 40 station years of data in the HYWC test from 2010 to 2012, the yield of AAC Foray was higher than the checks, 5700PR and 5701PR, within each zone and over all zones within western Canada (Table 1) . Overall, AAC Foray yielded about 19% higher yield than 5700PR (P 50.05) and 9% higher than 5701PR (P !0.05). AAC Foray (Table 1) was equal in maturity and 1 d earlier than 5701PR and 5700PR, respectively. Straw strength was similar to 5701PR and height was 7Á8 cm taller the checks. AAC Foray had higher test weight than 5701PR but was similar to 5700PR. It had slightly heavier kernels than both checks.
AAC Foray was resistant to moderately resistant to the prevalent western Canadian races of leaf and stem rust, and intermediate in reaction to common bunt (Table 2a ). The stripe rust reaction of AAC Foray was variable, ranging from intermediate to susceptible. AAC Foray expressed improved resistance to Fusarium head blight, with intermediate to moderately resistant reactions and lower deoxynivalenol production compared to the check cultivars (Table 2c , 2d). Based on 3 yr of screening in the HYWC registration tests, AAC Foray expressed resistance or was undamaged by the orange wheat blossom midge; this resistance is conferred by Sm1 (Table 2b) as confirmed by the presence of the molecular marker (Thomas et al. 2005) . End-use quality assessment by the Canadian Grain Commission showed Wheat midge caused by Sitodiplosis mosellana (Ge´hin): S0susceptible, R0resistant U 0undamaged. 
